Properties of prostaglandin-sensitive adenylate cyclase system of a murine macrophage-like cell line (P388D1).
The properties of basal and prostaglandin (PG)-stimulated adenylate cyclase of membrane preparations of P388D1 cells were investigated. Three partially purified membrane fractions were obtained by sucrose density gradient centrifugation at the final step of purification from crude homogenate. About 96% of the basal and 89% of PGE2-stimulated adenylate cyclase activity in the homogenate were recovered in three membrane fractions. Two lighter membrane fractions (I and II), which were enriched 11-fold and 8.4-fold in adenylate cyclase activity over crude homogenate, were pooled and subjected to various studies. Results suggested that the basal activity of the membrane preparations has, as in many other cell types, a relatively broad pH optimum (pH 7.5 to 8.5), requires Mg2+, which must be present in excess ATP, and is inhibited by Ca2+. Highly reactive sulfhydryl group(s), which may be present in the lipid bilayer, is required for the adenylate cyclase activity. Because both fluoride ions and GTP augment the enzymatic activity, P388D1 cell membrane adenylate cyclase must possess stimulatory guanine nucleotide-binding protein. The membrane preparations respond to exogeneously added PG by 1.5-fold to 3-fold increase in adenosine 3'-5' cyclic monophosphate (cAMP) production. The magnitude of PG-responsiveness was dependent on the types of PG and the order of potency in stimulation was PGE1 greater than PGE2 greater than PGI2. PGA1, B1, B2, F1 alpha, and F2 alpha stimulated adenylate cyclase only at the highest concentration tested.